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[1] Find y' from the following: 



A 



18 



(a) y — x 3 + 2 * 2 

(d) y = cos -1 x 3 + tan -2 



(b) y = sinh x 3 . tan 3x 
(e) y 4 = x 3 + x y 



(c) y = sin x 2 + In sin 2x 
(f) y = t sec t, x = t cosh t 



[2](a)Find the following limits: 



(i) Lim 



Vx — 2 



(ii) Lim 



ln 4 (l + x) 



(iii) Lim 



sin 3x 



x->4 X 2 + 16 J x->o 2 X — 3 X v y x— >7i tan 5x 

(b) Write the Maclurin’s series of the function: f(x) = x 2 + e 2x 

(c) Show that : sinh -1 x = ln(x + Vl + x 2 ). 

(d) Determine the extrema of : f(x) — x + e~ x 



(iv) Lim 



x 3 + 2x 



x— >co x + X 2 



g(x) = x — 2 In x 



12 

5 

5 

10 



[3] Integrate the following: 
(a) J \ dx 



(x + 3) 



(4 + x 2 ) 3/2 



■dx 



(d) Jcos 4 xsin 3 x<iv 



(b)J- 

x^ + 4x + 13 
(e)\ x 3 \j (x 2 +1) dx 



(C)J 



(In x)' 



dx 



x 



(f) J e 2r cosh3 xdx 



30 



[4] (a) Find the area of the surface of revaluation generated by revolving about x-axis 
the cycloid x = a(0-sin0), y = (l-cos0), 0<0<2 ti 

(b) Find the area bounded by the curves: y = x , x = 2, x = 5, y = 0. 

(c) Find the volume generated by revolving, about x-axis, the area bounded by: 

x = acos0, y = asin0 



7 

7 

6 
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Model Answer 



[ 1 ] (a) y' = 3 — 2 x2 . In 2 . 2x 



Answer Question (1) 

(b) y' — coshx 3 . 3x 2 .tan 3x + sinhx 3 . sec 2 2x. 2 



(c) y = cosx 2 . 2x + 



2 cos 2x 
sin 2x 



(e) 4y 3 .y' = 3x 2 + e ylnx (y' lnx + -) 



(d) y = 
(f) y' = 



-3x / 



— 2 (tan x) 3 .sec 2 x 



VT^ 

sect+t sec t.tant 
cosht+t.sinht 



(a)(i) Lim 



Vx-2 



2-2 



x ^ 4 x 2 + 16 16+16 



(ii) Lim x ^ 0 



[ln(l+x)] 4 0 



Answer Question (2) 

= 0 

ln(l+x) [ln(l+x)] 3 



2 X - 3 X 



— — Lim x ^ 0 x 

° ((I) -D 



r-.- = ° 

In 3 1 



(iii) Lim 

(iv) Lim. 



sin 3x 
tan 5x 

x 2 +2x 

x+x 2 



0 T . 3 cos 3x 3 

0 = Llm *-» = 5 



CO 

CO 



Lim x — >00 



2x+2 

l+2x 



00 

00 



Lim x — >00 



2 

2 



1 



(b) Since /( 0) = 1, /'( 0) - 2, /"(0) = 6 
Then /(x) = 1 + 2x + 3x 2 + ••• 

(c) If y = sinh -1 x. Then x = sinh y — ^ (e y — e -y ). Then 2x = e y — e -y . 

Then e 2y — 2xe y — 1 = 0. Then e y = ^ [2x ± A /(2x) 2 — 4(1) ( — 1)] = ^ [2x ± V4x 2 + 4] 

Then e y = x ± Vx 2 + 1. Then y = ln[x + Vx 2 + 1] 

(d) From /'(x) = 1 — e~ x = 0, then x = 0 and f"(x) = e~ x , /"( 0) = 1 
Then, the point x = 0 is minimum. 

From g\x ) = 1—^=0, then x = 2 and g"(x) = 2x~ 2 , g"{ 2) = 1 



Then, the point x = 2 is minimum. 



Dr. MohamecC XicC 






Answer Question (3) 



9 

(a) put x = 2tan6* :.dx = 2sec Odd, 
4l + x 2 = 



4 + x z = V4 + 4tan z 6* = 2sec6*, sec6* = 4an 2 6* + l = —^x 2 +4 

2 



Substitute in the problem we have 

3 



'•I 






(4 + x ) 



, r 8tan 3 dsec 2 6*dd r tan 3 dd6* ,tan 2 0(secdtand)d6* 
2 , 3/2 * = 1 = i =1 



8sec 2 # 



sec 0 



sec 2 6 



=\ 



(sec 2 0 -l)(sQcOtanO)dO 
sec 2 0 



= |d 



sec 2 0 
1 



)(secdtand)dd 



, , _ _ sec6*tand N „ 1 1 H 7 2 _ 

= | (sec 6 tan 6* ) = sec 6* + + c = - V 4 + x + , + C 



sec 2 d 



sec 0 



7 



4 + v 



(b) f , (X + 3) dx = - J , (2x + 6) (fa = - f 9 + 4 + 2) & 
x + 4x + 13 2 x z + 4x + 13 2 x 2 +4x + 13 

2 



1 /■ 2x + 4 . 1 , 

= - «v + - I — \ 

2 x 2 +4x + 13 2 jc 2 + 4jc + 13 



dx 



1 r 2x + 4 , r dx 1 , 

= - Hj dx + ^ =- In 

2 x 2 +4x + 13 (x + 2) 2 +9 2 



x + 4x + 13 



1 _i (x + 2) 
+ - tan 12 2 

3 3 



(C) J 



(lnxp , , , 1 , 

dx Put u = In x du - —dx 



x 



r(lnx) r 3, 1 4 1/, \4 

I dx= I u du=—u +c = — (lnnj +c 

jc 4 4 



( d ) J cos 4 x sin 3 xdx = J cos 4 x sin 2 x(sinxdv) = J cos 4 x(l - cos 2 x) (sinxdv) 

= -f (cos 4 x-cos 6 x)(-sinxdx)=--cos 5 x- — cos 7 x + c 

5 7 

(e) j x 3 \/x 2 + 1 dx = j (x 3 +x-x)'\/x 2 + ldx 

= | (x 3 + x)Vx 2 +1 dx - { xVx 2 + 1 dx - J x(x 2 + Wx 2 +1 dx - { x>/x 2 +1 dx 
3 5 3 

— / o — o — 

= fx(x 2 + l) 2 dx- [xvx 2 +1 dx = — (x 2 + 1) 2 — (x 2 +1) 2 +c 
J J 10 6 




(f) J <? 2A cosh3 xdx = \ e 



3x , —3x 
2 x e +e 



dx = — J ^e 5x +e X ^jdx = 



1 5x 1 -x^ 
— e e 

UO 2 j 



+ c 



Answer Question (4) 

(a) x = a{6 - sin 6 ), y = a( 1 - cos 6),0<9<2 n 

x = a(0 -sinO), y = a(l-cos60 — = a(l - cos 0), — = asmO 

d6 dt 



dL = , 



■‘■S x = 2xj 



a 



+ 

<N 

1 1 


1 1 
^3 "33 


2 

dt = 


dx 

~d0 


l 2 

+ 


dy 

dO 



2 n 



e 
— ( 
2 



In Q 

dO = A7ia J «(l-cos60sin — dO 
0 2 

In 



— 0 0 2n 0 0 z. 7 i 0 0 

= &7ra 2 f sin 3 — d6 = i ^na 2 f sin 2 — sin— dO = 8;ra 2 f (1-cos 2 — )sin— dO 

J ry J J v ^ 



0 0 

r 2n 6 t6 6 2 

= &7ra f (sin cos — sin— )<i# = -8;ra 

q 2 2 2 



0 

2 3 0 
2cos — + — cos — 
2 3 2 



-|2 n 
0 



= -8 7ia* 



(2cos — + —cos 3 — ) - (2cos0 + —cos 3 0) 
2 3 2 3 



(b) A = J y<7x = J x 2 dx = 



-x 3 

3 



1 



5 3 -2 3 



= -8 na 
125-8 117 



°- (2+ 3 ) 



64 2 
— a n 
3 



= 39 square unit 



2 2 

?=2;r ?=2;r ?=2;r 

(c)V=;r J y 2 dx = 7i J (l- cost ) 2 (1- cos t)dt = 7r J (1 — cost) dt 

t = 0 ?=0 t = 0 

t=ln 2 3 

= n J (l-3cos? + 3cos ?-cos ?)d? = 

t = 0 
t= 2 n 

= K I 



?=0 



5 3 2 

— 3cos? + — cos2?-(l-sin ?)cos? 
2 2 



dt 



71 



— ? - 3sin? + —sin 2 1 - (sin? - -sin 3 ?) 
2 4 3 



-]2 n 



= 571* 



JO 
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